(Received September 17, 1990)
The sexual pattern of a commercially important labrid fish Choerodon azurio was studied using specimens collected along the northern coast of Kyushu, Japan. Seventeen specimens collected on April 19, 1990, ranged from 164 to 315 mm in standard length. Specimens of 285 mm SL and larger were males and those smaller were females. Males were distinguishable from females by the following external appearances, i.e. squarish forehead, wider black band running obliquely on the side, reddish pectoral fin, more prominent iridescent blue spots on the latter half of the body, and deeper blue color of forehead and at the margin of caudal fin. Histological examinations of the gonads revealed that all of 6 males in the sample had secondary testes. It was concluded that Choerodon azurio is a protogynous hermaphrodite as well as many other labrid species. Although no primary males occur in the present specimens, it is necessary to study a larger number of specimens before concluding whether the species is a monandric or diandric protogynous hermaphrodite. Table 1 , all males were differently colored from females and were in the terminal phase. 1-A) . The larger number of oocytes suggested that most of these females would become sexually functional in the coming spawning season. The rest of the ovaries, which were not examined histologically, were large in volume and oocytes were visible with the naked eye. It was also suggested that they would become functional in the coming spawning season. Testis: One of the characteristics of testicular structure found in the labrid fishes is that the testis shows previous gonadal status. On sex change, ovarian tissues degenerate leaving ovarian wall, and testicular tissues start to develop at the same place as ovarian lamellae. For this reason, testes transformed from ovaries have the structure corresponding to a former ovarian wall and an ovarian lumen. This type of testes are referred to as secondary testes.2,3) Such structure is not seen in testes of primary males.
All the males of the present specimens exhibited the following features; a larger lumen corresponding to the former ovarian cavity and a thin membrane in the place of former ovarian wall ( Fig.  1-B) . The secondary structure found in C. azurio was fundamentally the same as that of many other labrid species,2-5) and indicated that these males were derived from females by sex change. It is known in other protogynous species that the secondary structure of the testis disappears soon after a female has changed into a male.6) In the present specimens, the secondary structure was evident even in the largest specimen . It seems yellow bodies can not be adopted as evidence for sex change,7) they were inevitably found at the central part of the testicular lobes of C. azurio ( Fig.  1-B 
Discussion
Sadovy and Shapiro7) presented criteria for the diagnosis of hermaphroditism in fishes. Among these criteria, the present study revealed the sizesex relationship, differences in body color and body form between the males and females, and histological features of the gonads. Among these diagnostic features of Choerodon azurio, the secondary structure of the testes clearly shows that C. azurio is a protogynous hermaphrodite, as well as other labrid species. [2] [3] [4] [5] It was pointed out that the bimodal size-frequency distribution can not be a reliable feature of sex change, because habitat preferences and differential growth can yield the bimodal sizefrequency distribution as well.7) Although the present study does not show whether habitat preference and growth differ between the males and females or not, the fact that all the males had secondary testes suggests that the size defference between the sexes of the present species is a result of protogynous hermaphroditism. In the vas deferens of the secondary testes of the present specimens, spermatozoa were already seen ( Fig. 1-B) . Many spermatozoa and active spermatogenesis were recognized even in the smallest testis (0419-13 in Table 1 ). These features may be an indication that the testes were in the process of maturation for the summer spawning season. Because these specimens were collected in spring, spermatozoa found in the vas deferens may not be a residue of the previous spawning season. It is highly probable that individuals found along the northern coast of Kyushu may mature as females when small and then change into males when they grow to nearly 285mm SL.
Changes in gender-specific coloration or morphology can be a reliable feature,7) when it is observed in the same individual.
The present study described differences in coloration and morphology between the sexes. Sex-related coloration and morphology of C. azurio suggest that the individuals change their coloration and morphology upon sex change.
In spite of a number of studies on sexual patterns of labrid fishes,2-5.8) studies on the subfamily Bodianinae are relatively limited. Sexual patterns of the genus Choerodon are known in only two species, C. albigena and C. transversalis.8)
The former is a diandric protogynous hermaphrodite but the latter is a monandric one. No primary males occurred in the present specimens and a further study on larger number of specimens is needed before we conclude whether the present species is a monandric or diandric protogynous hermaphrodite.
